A 69-year-old man developed bilateral polyarthritis, edematous extremities, and skin desquamation on the fingers and ears. He did not meet the criteria for any connective tissue disease, including rheumatoid arthritis. An examination revealed advanced lung cancer. His systemic manifestations were attributed to paraneoplastic Bazex syndrome and remitting seronegative symmetrical synovitis with pitting edema (RS3PE) syndrome. Treatment with pembrolizumab (an anti-programmed death-1 antibody) for lung cancer relieved his symptoms and shrank the lung tumor. Bazex and RS3PE syndromes are rare paraneoplastic diseases. We herein report this unique case of synchronous development of these two paraneoplastic syndromes in the presence of advanced lung cancer.
Introduction
Bazex syndrome is a rare paraneoplastic syndrome characterized by bilateral, symmetrical keratotic eruptions on the distal extremities, nose, and pinna (1). Remitting seronegative symmetrical synovitis with pitting edema (RS3PE) syndrome is characterized by symmetrical arthritis accompanying pitting edema in the absence of rheumatoid factor. It sometimes occurs as a paraneoplastic syndrome (2) .
We herein report a unique case of simultaneously occurring Bazex and RS3PE syndromes in a patient with lung cancer.
Case Report
A 69-year-old man presented at our hospital with a 6month history of gradually worsening edema of the fingers and legs, skin eruptions on the fingers and ears, and deformities of the finger joints. He also had a history of type 2 diabetes mellitus and was a 50-pack-year smoker. He exhibited pitting edema of the fingers and legs, desquamating eruptions on the extensor side of the fingers and ears, and deformities of the distal interphalangeal (DIP), proximal interphalangeal, and meta-phalangeal joints. He could not straighten his fingers ( Fig. 1A-C ). Blood tests showed a slight elevation in erythrocyte sedimentation rate of 12 mm/ h and a marked elevation in vascular endothelial growth factor (VEGF) of 541 pg/mL (an upper limit of 38.3 pg/mL). There were no specific autoantibodies associated with connective tissue diseases, including rheumatoid factor (Table) . The patient's thyroid, renal, and cardiac functions were normal (ejection fraction on an echocardiogram was 56.8%). Plain radiography showed the finger joint deformities without accompanying bone erosion ( hyperplasia of subcutaneous collagen fibers ( Fig. 1E ). Chest computed tomography (CT) revealed a mass (maximum diameter of 73 mm) in the lung right upper lobe and mediastinal lymphadenopathy ( Fig. 2A ). Positron emission tomography CT showed the uptake of 18 F-fluorodeoxyglucose (FDG) in the bilateral shoulder, hip, and knee joints in addition to the cancerous lung tumor and mediastinal lymphadenopathy ( Fig. 2B ). There was only a mild 18 F-FDG uptake in the finger joints. Whole-body CT demonstrated no bone destruction or regeneration in the joints with the increased 18 F-FDG uptake, which was suggestive of multiple arthritis, but not bone metastases. Magnetic resonance imaging revealed brain metastases ( Fig. 2C) . A transbronchial biopsy of the lung tumor showed adenocarcinoma ( Fig. 3A) , which was diagnosed as stage IVB lung cancer. His skin eruptions and bilateral arthritis with pitting edema were attributed to the paraneoplastic Bazex and RS3PE syndromes, respectively.
The lung tumor expressed high levels of programmed death-ligand 1 (tumor proportion score >90%) without mutation of the epidermal growth factor receptor gene or the anaplastic lymphoma kinase fusion gene ( Fig. 3B ). Pembrolizumab (200 mg in a 21-day cycle), an anti-programmed death-1 antibody, was administered as the first-line therapy to decrease the size of the lung tumor ( Fig. 4) . Along with the shrunken lung cancer, the patient's leg edema, swelling of the finger joints, and skin eruptions were gradually relieved. Unfortunately, the deformities of the finger joints showed only mild improvement ( Fig. 4 ). Pembrolizumab was discontinued after seven cycles at the request of the patient. After discontinuing this treatment, the deformities and swelling of the finger joints gradually deteriorated, and regrowth of the tumor occurred. The pitting edema of the legs and skin eruptions remained the same. He ultimately died of lung cancer 14 months after discontinuing pembrolizumab.
Discussion
The symmetrical polyarthritis with skin rash in the reported patient was suggestive of a connective tissue disease. However, a further examination revealed synchronous Bazex and RS3PE syndromes as well as advanced lung cancer. Along with the tumors responding to pembrolizumab, the symptoms associated with Bazex and RS3PE syndromes were somewhat alleviated. Although these two syndromes are rare paraneoplastic diseases, they can help diagnose cancers and influence the course of treatment. The early, accurate diagnosis of paraneoplastic syndromes is important in cancer therapy. Paraneoplastic dermatoses, defined as skin manifestations of an internal malignancy, are sometimes observed in cancer patients. Specific features and associations with particular cancers have been reported for each paraneoplastic dermatosis (3) . For Bazex syndrome, squamous cell carcinoma of the head and neck is the most common type of associated cancer, with lung cancer the second-most common (4). Among 77 patients with Bazex syndrome, 13 (16%) were also diagnosed with lung cancer (8 squamous cell carcinomas, 3 adenocarcinomas, 2 small cell carcinomas) (5) . Although some of the paraneoplastic dermatoses occur sporadically, without the presence of a cancer, Bazex syndrome is strongly associated with a cancer presence and its clinical course (5) . Therefore, when Bazex syndrome develops, the occurrence and/or relapse of cancer should be suspected.
It has been reported that 10-40% of RS3PE syndrome occurrences are associated with a malignant tumor (6, 7) . Hematological, prostatic, and gastrointestinal cancers are most commonly associated, whereas lung cancer is uncommon (8) . In the current case, the existence of bilateral polyarthritis with pitting edema, in the absence of rheumatoid factors, was consistent with the definition of RS3PE syndrome. The marked elevation in serum VEGF was also suggestive of RS3PE syndrome (9) . However, there were some unusual clinical characteristics of RS3PE syndrome in the current case. First, the patient had no increased levels of C-reactive protein (CRP) or matrix metalloproteinase-3 (MMP-3), although several reports have described cases of RS3PE syndromes without elevation of CRP or MMP-3 (10, 11) . Second, the deformities of the DIP joints were unusual in this case of RS3PE syndrome, and the deformities of the finger joints were suggestive of palmar fasciitis and polyarthritis syndrome (PFPAS), which is an uncommon paraneoplastic syndrome characterized by rapidly developing bilateral arthritis of the hands and fasciitis of the palms (12, 13) . However, pitting edema on the extremities was not explicable by PFPAS. Therefore, in the current case, the deformities of the finger joints were considered an atypical presentation of RS3PE syndrome.
There are few reports of the simultaneous occurrence of Bazex and RS3PE syndromes. The precise mechanisms underlying each of these syndromes are unknown. However, they are both paraneoplastic syndromes that are thought to be associated with inflammatory cytokines or autoimmunity provoked by cancer (14, 15) . As such, there may have been some overlap in the mechanisms underlying the two paraneoplastic syndromes in this case.
In the current case, the course of some symptoms did not completely parallel the remission and regrowth of the tumor. The reasons for the heterogeneous course of the symptoms are unknown. The deformities of the finger joints, the most severe symptom, might have become partially irreversible and therefore responded poorly to the remission of the tumor. In contrast, the pitting edema of the legs and skin eruptions did not worsen even after the regrowth of the tumor.
Immune checkpoint inhibitors (ICIs) might have modified the immune response associated with the paraneoplastic syndromes. Recently, ICIs have been widely used in cancer therapy, including lung cancer (16) (17) (18) . However, ICIs are known to exacerbate preexisting autoimmune disease (19, 20) . Paraneoplastic syndromes are treatable with cancer therapy. Therefore, it is important to distinguish a paraneoplastic syndrome associated with autoimmune-like symptoms from "true" autoimmune diseases before initiating ICI therapy.
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